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Pabouas mporpamma JUCITUTIMHBI

I/IHHOBaHHH B IIPOU3BOACTBE MCTAVIN30BAHHOI'O ChIPbA

3akperuieHa 3a kadeapoit Kadenpa merammypruu u merauioenenus um. C.I1. Yrapooit
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B TOM YUCIIE: 3auer 1
ayIUTOPHBIC 3aHITHS 34
caMoCTOsATeNIbHAs paboTa 38
4acoB Ha KOHTPOJIb 0

Pacnpeneﬂe}me YaCoB JUCHHUIIJIMHBI IO CeMeCTpam

Cemectp 1 Hroro
Bup 3anstui VII PII VII PII
Jlekuuu 17 17 17 17
CeMuHapHI 17 17 17 17
KonrakTHas pabora 34 34 34 34
Cam.pabora 38 38 38 38
Hroro: 72 |72 72 72

T'ox Habopa 2025 r



IIporpammy coctaBui(n):

el

npodeccop, KaHIUIAT TEXHUYECKHX HayK, TOLEHT
Tumogeera Anna CreanoBHa

Jlonocnocme,yu.cm., yu.36 U0 noanocmeio noonuce

Pabouvas mporpamMMa JUCIMITIHHBL
HNuHoBauMM B NPOU3BOACTBE METAJUIN30BAHHOTO CHIPbS

HaumeHnosaHnue

Paspabotana B coorBercTBUE ¢ OC BO HUTY « MUCHUCH:

CaMOCTOSITENFHO YCTaHABIMBaEMbIil 00pa30BaTeNIbHbIM CTAHAAPT BHICIIEr0 00pPa30BaHuUs - MarkucTpaTypa
DenepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE BhIcIIero oopasoBanus «HanumonansHbIH
HCCIIeI0BaTeNbCKUM TexHoIornueckuil yausepcurer « MUUCHUC) no HanpasneHuto noarotosku 22.04.02 Metamryprus
(mpukas ot 05.03.2020 r. Ne 95 0.B.)

CocraBneHa Ha OCHOBaHHH y4ueOHoro turaHa 2025 roga Habopa:

22.04.02 Meramtyprus,

[Mpodunb: NHHOBaIMOHHBIE TPOLECCHl U TEXHOJIOTUYECKUH MEHEPKMEHT B METAJUTyprHH, YTBEP)KICHHOI'O YUSHBIM COBETOM
CTU HUTY «MUCHUC» «24» utons 2025 r. mpotokor Ne 26.

Pabouas nmporpamma of00peHa Ha 3aceiaHun Kadeaps

Mertamryprun u MetayuoBenenust uMm. C.I1. Yraposoit

[Iporokon ot «05» utonsa 2025 r. Ne 8.

3aB. kadeapoit MM um. C.I1. YrapoBoit s A.B. Ca3zoHoB

«05» urons 2025 r.

Pykosogurens OITOIT BO
3aB. kapeapoit MM um. C.I1. YrapoBoii, kaHauaaT 7
TEXHUYECKHUX HAYK, JOLEHT —— - A.B. Cazonos

«05» urons 2025 r.



1. IIEJIX OCBOEHUA

[MoaroroBka oOydaromuxcst B 00NacTW pa3iIMYHBIX BHAOB IIOJYYEHHUS METAUIM30BAaHHOTOCHIPbS, (OPMHUpOBaHHE Y
00yJaroMmuxcsi CIOCOOHOCTH K aHAIM3y OCOOCHHOCTEH MPOM3BOACTBA METAJUIM30BAHHOTO NPOAYKTA, YMEHHIO MPUMCHSTH
TEOPETHUYECKHE 3HAHKS AJIs1 NH)KCHEPHBIX PACUETOB PEalbHOTO MPOHU3BOJICTBA.

3agaun AUCIUIUINHGL:

- HAY9UTh O0YJaIOIINXCS AaHATU3UPOBATh 0COOCHHOCTH MOTYyYeHHSI METAJUIN30BAHHOTO MPOIYKTa;

-Hay4IHTh [I0JIH30BATHCS TEOPETHUECKUMH 3HAHUSAMH IIPU pacyeTax IMPOIecCOB MPON3BOACTBA METAJUIN30BAHHOTO MPOIYKTA.

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOI'PAMMBI

Huka (pazmen) OIT: | b1.B.

2.1 TpedoBanus K NpeaIBapUTEIbHOI MOATOTOBKE 00y4YaI0IIEerocs:

2.1.1. [IpukiagHas TepMOAMHAMIKA M KHHETHKA METAJUTYPTHYSCKIX IIPOLIECCOB

2.1.2 Tenmodusnka MoIydeHNs] OKHCICHHBIX OKATHIIICH

2.1.3 CoBpeMeHHBIE MTPOIIECCH OECKOKCOBOH METAITYPTHHI

2.2 Jucuuniaunsl (MOAYJIH) U MPAKTHKH, 1715 KOTOPBIX 0CBOeHHE TAHHOM THCUMIJIMHBI (MOAYJIs1) He0OX0AUMO
KaK NpealiecTByoniee:

2.2.1 IIporieccbl BTOPHUHOTO OKHUCIICHHUS JKeTe3a

2.2.2 HayuHo-uccnenoBarenbsckas paboTa

2.2.3 BrinonHeHue U 3auTa BBITYCKHON KBaTH()UKAIIMOHHON paboThl, BKIIIOYAs, OJTOTOBKY K MPOLIEAYPE 3aLIHUTHI 1
MPOLENYPY 3aLUTHI

3. AHAUKATOPHI ®OPMUPOBAHW S KOMITIETEHIIA,
COBMEIEHHBIE C PE3YJBTATAMMU OBYYEHNS 11O JUCIUIIJIMHE

OIIK-1:Cnocoden pemaTth NPOU3BOACTBEHHbIE U (MJIH) HCCIEI0BATEIbLCKHIE 321a4H, HA OCHOBE (PyHIaMEeHTATbHBIX
3HAHUIA, 3HAHUIT B MEKIMCUMIJIMHAPHBIX 00J1aCTAX B 00/1aCTH MeTAJLTYPruu

3HaTh: OIIK-1-31 ®axTopbl, BAUSIONINE HA TOJIyYeHHE KaueCTBEHHBIXMETAJJIM30BAaHHOTO CHIPhS,

YMers: OIIK-1-Y1 BrlaensTe OCHOBHBIC IPEUMYIIECTBA, HEJOCTATKH U TEPCIIEKTUBBI TEXHOJIOTHH MIPOU3BOJICTBA
METAUTM30BaHHBIX OKATHIIICH;

Buagers: OIIK-1-B1 ®ynnaMmeHTaIbHBIME 3HAHUSMHE B O0JIACTH METAJUTYPTHH U PAMEHSATH HX IIPH pacyeTax MOTyICHUS
METAIM30BaHHBIX OKATHIIICH.

HK-2: Onpenenenue cepbl NPUMEHEHU Pe3yIbTATOB HAYYHO-HCCI€I0BATEIbCKHAX H ONMBITHO-KOHCTPYKTOPCKHX
padort

3HaTh: [1K-2-31 MeToas! U cpezcTBa MIIAHKPOBAHMS M OPTAaHU3AIMH HCCIIEAOBaHUH U pa3paboTok

YMmerb: [IK-2-¥Y'1 OdopMisTh pe3ynbTaThl HAyYHO-HCCIIEN0BATENBCKUX U ONBITHO-KOHCTPYKTOPCKHUX PadoOT

Baapers: [TK-2-B1 IIpoBenenune paboT 1o o0paboTKe U aHAIN3Y HAYYHO-TEXHUYECKOW HH(POPMAIMK U PE3YJIbTaTOB
UCCIIEIOBaHMMI

YK-1:

Cnocoden OCymeCTBJIATH KpHTH‘leCKl/Iﬁ AHAJIN3 HOBBIX H CJI0KHBIX MHIKECHEPHBIX Oﬁ’be](TOB, nmpoueccoB U CUCTEM B
MEKIUCHUIUVIMHAPDHOM KOHTEKCTE, l'[pOﬁ.]'[eMl-[l)lX chyaunﬁ Ha OCHOBE CUCTEMHOI'O Inmoaxojaa, BblﬁpaTb U IPUMEHUTD
HamnoboJiee moaAXOAAIINEe M AKTyaJbHbI€ METOAbI U3 CYIIECTBYIOIIUX AHATUTHYCCKHUX, BBIYHCIUTEJIbHBIX U
IKCIIEPUMEHTAJBbHBIX METO0B UJIX HOBBIX 1 HHHOBAIIMOHHBIX ME€TOA0B, BLIpaﬁaTLIBaTb CTpaTeruio HeﬁCTBHﬁ

3HaTh: YK-1-31 Bunsl npoayKIwu, TOABEPratoNIfecs MeTaJUIN3alui;
YMern: YK-1-V1 AHanu3upoBath BIMSHUE PA3IMYHBIX (PAKTOPOB HA MOIyYCHHE METAJUNTN30BAHHOTO CHIPHS;
Baanern: YK-1-B1 MeTogaMu BRIYHCICHUS TPOU3BOUTEIBHOCTH arperara MeTauIn3aIii.




4. CTPYKTYPA U COAEPKXAHUE

K Jluteparypa
(1)) | Koanue
HaumeHoBaHHe pa3aeoB U TeM /BH] Komnerennu " IIpumeua
3aHAT Cemectp CTBO
st 3aHaTHsA/ . " 3JIEKTPOHH HHe
ble pecypchl
Paszpgenl. 6
MeTann3oBaHHOE ChIPbe M METO/bI ero
nojiy4eHusi. Buabl nosyyeHusi arperaToB
MeTAJVIM30BAHHOIO ChIPbS
1.1 JleKuum. 1 2 VK-1-V1
YK-1-31 g1
CamocrosiTesibHasi padoTa: YK-1-Bl JL1.2
- 3yuenue nureparypsl: OIIK-1-Y1 J.2.1
«BunpinomryueHus MeTaIIM30BaHHOTO CHIPBSL. OIIK-1-31 J1.3.1
WX XapakTepUCTUKU U CBOMCTBA» OIIK-1-B1 91,92
- [loaroroBka pedepara
1.2 CeMHHapcKHe 3aHATHA 1 4 [IK-1-V1,
Pazauyusi B MeTAJIM30BAHHOM ChIpbe NPH IK-1-31, J.1.1
MOJy4eHHUB [1K-1- B1 J.1.2
PA3JIMYHBIXMETAJIYPrudecKux OIIK-1-V1 J1.2.1
arperarax» OIIK-1-31 J1.3.2
OIIK-1-B1 J.3.3
CamocTosiTesIbHAsI padoTa:
IMoaroroBka pedepara
[ToaroroBka K KOHTPOJILHOM paboTeNel
Paznen 2 8
Tennopusuyeckue 0coO0EHHOCTH
MOJIyYeHHsI MeTAIN30BAHHOTOChIPHSIB
Pa3IMYHBIX arperarax
2.1 | Jlexunu 1 4 VK-1-V1
YK-1-31 JL1.1
CamocTosiTe1pbHasi padora: YK-1-Bl J.1.2
- M3yuenue nurepatypbl [K-2-Y1 J1.2.1
«Pa3nmu4us B TEIUIOBBIX MPOIECCAX MPH [K-2-31 J1.2.2
MOJIYYEHUU METAJUTU30BAHHOI'O CHIPbS B [K-2-Y1 J1.2.3
Pa3HBIX METAJyPTUUECKUX arperarax» 22
- [TonrotoBka pedepara
2.2 | CemuHapcKHe 3aHATHS 1 4 [K-2-Y1,
IK-2-31, JL1.1
CamocrosiTeapHas padora: [1K-2- B1 J.1.2
- [logroroska pedepara YK-2-V1 J.2.1
-IToaroroska x C3 YK-2-31 J1.2.2
-[ToaroroBka K KOHTPOIBHOU padoTe Ne2 YK-2-Bl J1.3.2
3 Pa3znen 3 10
Paznuune cBOMCTB METaNIM30BAHHOIO
CBIPBSI TIPY TIOJTYYEHUH B PA3IIMYHBIX
arperarax
3.1 | Jexkuum 1 5 OIIK-1-V1
OIIK-1-31 JL1.1
OIIK-1-B1 J.1.3
3.2 | CemuHapcKue 3aHSITHSI 5 YK-1-V1 J1.2.1
YK-1-31 J.2.2
CamocrosiTebHasi padoTa: YK-1-B1 J1.2.3

- U3y4yenue nureparypsl:
«Pacuer npsimoro TBep0(ha3HOTO
BOCCTAHOBJICHHUSI JKe€Jie3a Ta30BbIM




BOCCTaHOBUTEJIEM)
- [Toaroroska x I13
Pazgen 4 .@axkTopsl, BAUAIONINE HA 10
CBOIiCTBa MeTAJJIM30BAHHOIO MPOAYKTA
4.1 Jlexmun 1 6 TIK-2-VY1,
I1K-2-31, JL1.1
CamocrosTenpHas paboTa [IK-2- B1 J.1.2
W3ydenune muteparypsl: OIIK-1-V1 J.2.1
«®aKTopsl, BIAUSIONIHE HA CBOIICTBA OIIK-1-31 J1.2.3
MeTALJIM30BAHHOI0 IPOAYKTA» OIIK-1-B1 J1.3.2
- [lonroroka pedepara
[K-2-¥1, JL1.1
4.2 CeMuHapcKue 3aHATUSL 4 I1K-2-31, J.1.2
CamocrosTenpHas paboTa [IK-2- B1 J.2.1
-DakTOpHI, BIUAIONIAE HA OIIK-1-V1 J1.2.3
MIPOU3BOJUTENBLHOCTD arperara OIIK-1-31 J1.3.2
BOCCTAHOBJIEHUSI JKene3a OIIK-1-Bl
-KonTponsHas pabota Ne3

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. Bonnpocsl juist caMOCTOSITEIbHOI NMOATOTOBKH K IK3aMeHY (3a4€Ty ¢ OlleHKOi)

OK3aMeH (3a4eT C OIEHKOH) He MPEeTyCMOTPEH.

5.2. IlepeyeHb padoT, BHINOJHAEMbIX M0 JUCHUIJIHHE

B cemectpe 1 mo kypcy mpenycMoTpeH 3adeT. Bo3Mo)kHa mpocTaHOBKa 3a4eTa Ha OCHOBE PE3YJIbTATOB TEKYIICH aTTeCTAlld B
TeueHue ceMectpa B 1 cemecTpe mpemycMOTpEHBI::
B cemectpe 1 mo Kypcy npearycMOTpeHo 3 KOHTPOJIBHBIX PabOoTHL:
1)Konmponwvnas paboma Ne 1 no mamepuanam sausmuii pazdenal:( VK-1-V1,K-1-31,YK-1-B1,0I1K-1-V1, OIIK-1-31,
OIIK-1-B1).
Ilepeuensv 6onpocos 0Jis1 N0O20MOBKU K KOHMPOIbHOU pabome:
1.Bupl arperatoB Jyis MOJIYYCHUS METALTH30BAHHOTO CHIPhSI
2.TpebGoBaHus K IIUXTE I MPSIMOTO BOCCTAHOBIICHHS XKeje3a
3.IIpou3BOICTBO Kejie3a MPSIMOT0 BOCCTAHOBIICHHS B TBEPA0(a3HBIX MPOIIECCax ra3000pa3HbIM BOCCTAHOBHTEIICM.
4.Peakiuy, MPOUCXOMASAIIME TMPH MPSIMOM BOCCTAHOBJICHHH JKeje3a B TBepAOoGasHbIX  Ie4yaX C TIa30BbIM
BOCCTAHOBHTEIIEM
5. INonydeHne METaIUTM30BAaHHOTO CHIPBS B )KUAKO(DA3HBIX TeYax ¢ pa3IHIHBIM BOCCTAHOBHUTEIICM.
2)Konmponwvhas paboma Ne 2 no mamepuanam sansmuti pazoena 2 (YK-1-V1,YK-1-31,VK-1-B1,I1K-2-V1,ITK-2-
31,IIK-2-Y1).
Iepeuenv gonpocoe k kommpoavHou pabome No2
1. TermoBBIe IPOIIECCH, IPOUCXOIAIINE IPU TBEPAO(Pa3HOM BOCCTAHOBICHUHU Ta30BBIM BOCCTAHOBHUTEIEM
2. TernsioBbIe POIECCH TPH KUAKO(DA3ZHOM BOCCTAHOBICHUU
3.BiusiHre BUIa BOCCTAHOBIICHHUS HA TEIIOBBIC MIPOIIECCHI

3) Konmponwvnas paboma Ne 3 no mamepuanam 3ausmui paszoena 3 n 4 (YK-1-V1,YK-1-31,YK-1-BIIIK-2-Y 1,I1K-2-
31,IIK-2- B1,0IIK-1-Y1,0I1K-1-31,0I1K-1-B1)
1.CrolicTBa METaJUIM30BAHHOTO CHIPbS B 3aBUCHMOCTH OT arperara
2. TpeOoBaHMs K METAJUIN30BAHHOMY CBIPBIO.. JUIS Pa3HBIX arperaTton
3. Peaknuu, nmpoucxoasiiye B NeYH METAILTM3AIMH M UX TEIUIOBBIE AP (EKThI
3. DakTOpHI, BIUSIONINE HA METAJUTyprUuecKre CBOMCTBA METaJUIN30BaHHOTO MPOJIYKTa

IIpakTHYecKHe 3aHATHS

1 pa3aen. Texnonorusi npou3BOACTBA METAIIN30BAHHOIO MPOAYKTA
1. BoccraHoBiieHHE Kelie3a B pa3iIMYHbIX arperarax
2. BoccTaHOBUTENBHBIC PEAKIMM IPU TBEpAO(a3HOM BOCCTAHOBJICHHM Ta3oM, TEMIIEpaTyphl Hayaja peakuuii u




TETIOBbIE () (PEKTHI.
3. YcrpoiicTBo u pabora meun npomecca XMJI: MOATOTOBKa CBHIPhS K METALUIM3ALMUA U TPEOOBAHUS K HEMY, pa3sMepbl

TI€Yr, 30HBI, TEMIEPATYPhI, PpPacCXoAbl, IPOU3BOAUTEIBHOCTb, CTCIEHb BOCCTAHOBJICHUS, BOCCTAHOBUTEIIbHASA
CIIOCOOHOCTD ra3a, XuMCOCTaBMETAJUIN30BAHHOTI'O CBIPHS.

4. TlapameTpsl IeYH ¥ XapaKTEPUCTUKH CHIPHS U MOIYIEHHOTO NPOIYKTa

5. Temneparypa B rmedax BOCCTAHOBJICHHS U IO 30HaM. BimsiHne TemmepaTypsl Ha IpOLECcC MPSIMOTO BOCCTAHOBIICHHS
xKeresa.

6. Perienue 3amau. [ToaroroBka k KOHTpOJbHOM padote 1o JI.1.2.3amaun Nel,2,3,4-cTp.122

2 Paznesn. Tennopuznveckue 0cO0EHHOCTH MOJTYyYeHHS] METAJIH30BAHHOTO MPOAYKTA

1. YcrpoiictBo n padora meun npouecca MUJAPEKC: moaroroBka celpbs K METaJUIM3allMd W TpeOOBaHHS K HEMY,
pasMepbl IIe4H, 30HBI, TEMIIEPATYpPhl, PACXOJbl, POU3BOAUTEIILHOCTb, CTEIIEHh BOCCTAHOBJICHHUS, BOCCTAHOBHUTEIIbHAS
crocoOHOCTh ra3a, XMMCOCTaBMETAJUIM30BAHHOTO ChIphs (oTnuune rnedyeir Ha OOMK u JII'OK)

2. ITapaMeTpsl Me4X 1 XapaKTEPUCTHKH ChIPhS M MOIYYSHHOTO MPOIYKTa

3. Cpasrenue mponeccoB XWNJI u Munpekc

4. Temnepatypa B me4yax BOCCTAHOBJICHHS U 1O 30HaM. BiiusiHME TeMIepaTypbl Ha MPOIECC MPSIMOTO0 BOCCTAHOBICHUS
xKesesa.

5. Pemenne 3amau [TonroroBka kK KOHTpOIBbHOH padote mo JI.1.2.3amaqm Ne 5,6,7 ctp.122-123.

3 Paznen. Pazanyne cBOIiCTB MeTAJVIN30BAHHOIO CHIPhS PH MOJYYEeHHH B Pa3IHYHBIX arperarax

1.CBoifcTBa METAILTH30BAHHOTO CHIPhsI MPU TBEPAO(PA3HOM BOCCTAHOBJICHUH I'a30M.

2. CoiicTBa METaJIM30BAaHHOTO CHIPHS IPHU KUAKO(HA3ZHOM BOCCTAHOBICHUN PA3IMYHBIMU BOCCTAHOBHTEISIMU
3. Nonyaenune ['BX u TpeboBaHMS K HEMY.

4. Pemenne 3amad mmo JI.1.1.2 3agaun mis camoctostensHoro permernus Ne 1,2¢tp.89-90.

4pasnen. @akTopbl, BIUAIONINE HA MeTAJJIyprudeckKue CBOICTBA MeTA/UVIM30BAHHOIO CHIPHSIB Pa3IHYHBIX
arperarax.

1.Bausnue TeruoBsIX 3¢ (GEKTOB peakunii Ha BOCCTAHOBICHHUE
2. BimsiHue temriepaTyp Ha BOCCTaHOBJICHHE JKee3a

3. BausgHue mmxThl HA BOCCTAaHOBJICHHE

4.BiusHIE BOCCTAHOBUTEIHHOTO Ta3a .

5.3. OueHo4Hble MaTepUAJIbl, HCIIOJIb3yeMble ISl 9K3aMeHa (onucaHue OMJ1eTOB, TeCTOB M T.II.)

OK3aMeH He MPEeTyCMOTPEH.

5.4. MeToauKa OLEHKH OCBOCHHS JUCIMIIINHBI

Obyuarowuticanoiyyaem 3adem Npu C60E6PEMEHHOM U NPABUIbHOM 6bINOJHEHUU 8CeX U008 pabom, npedyCcMOMpPEHHbIX
mexyweu ammecmayueti no oucyuniune. Memoouxa oyenxu 3Hanul, yMeHull U HAGbLIKOG

1. TIpakruyeckue 3aHATHS
Baumeno:OO0yUarOIIMIICs OCBOWI BCE BOMPOCHI , paCCMAaTPUBAEMbIC Ha MPAKTHUYCCKUX 3aHITHUAX, OBLIIH  O(POPMIICHBI
KOHCIIEKTHI 10 BCE BOMPOCAM U MIPUHUMAJ aKTHBHOE ydyacTHe B Oecelax M0 BOMPOCAM Ha 3aHATUSX, IPUMEHSICT CBOU
3HAHUS MPU PEUICHUH 3a/1a4..
He 3aumeno: cTyeHT He OBLI TOTOB K OOJIBIIMHCTBY MPAKTHYECKHUX 3aHATHH ( HE MPEJICTaBUI KOHCIEKTHI 110 3aHATHIM,
HE Yy4YacTBOBAJl , WJIM YYacTBOBAJl, HO MPH 3TOM JONYCKaJ MHOTO ONIMOOK MO paccCMaTPHUBAEMBIM BONPOCAM H IIPH
pelIcHUN 3a/1a9).

2. Ycnemnoe HanmucaHue 3 KOHTPOJbHBIX padoT
3aumeno: BONPOCHI, PEUIOKEHHBIC CTYACHTY HAa KOHTPOJILHOM paboTe paCKpPHITHI B MOJHOM 00beMe, pelicHa 3a1ada
He 3aumeno: CTYICHT HE MOHUMAET CYIIHOCTH H3JIaraéMoOro BOIPOCA, MOIYCKAeT rpyOble OMIMOKH NPH OTBETE, HacT
HETIOJTHBIC OTBETHI, HEPEIICHHAS 3a1a4a.

6. YA EBHO-METOANYECKOE 1 TH®OPMAINIMOHHOE OBECIIEYEHHUE
6.1. PexomeHayemasi JuTeparypa
6.1.1 OcHOBHas IUTEpaTypa

O603Ha ABTOpBI, HzparenncrBo,
3arnaBue bubauoreka
YeHue COCTABHUTEJIH roj




J1.1 A.C.Tumodeen Temnoduznueckue 0coOEHHOCTH HTb CTU HUTY Crappsilit
E.C.Tumodeen MIPOM3BOJICTBA OKHUCIEHHBIX oKaThimeld 1 KMUCHUC»-209k Ockom:THT,
METaJUIN30BaHHOTO MPOAyKTa: YueOHoe 2015r.-204c.
mocoobue.
112 A.C. Tumodeena, T.B. | Temnopusnka noxydeHus HTb CTU HUTY Cr.Ockom: 000
HukunTtuenko METaJUTM30BaHHOTO mpoaykra .YueoHoe | «MUCHC»-503k «THT»,2018.-
B.B. ®equna, mocoomue. 136¢.
A.A. IlleBueHKO
6.1.2 JlonoJHuTENIbHAS TUTEpAaTypa
O603Ha ABTOpBI, HU3parenncrBo,
3arnaBue bubauoreka
JeHHe COCTABUTEJH roj
J12.1 A.C.Tumodeena CripaBo4HHUK TeTIOo(hU3AKa- HTb CTU HUTY Crapsrii
B. B.®emuna MeTaJUTypra:yd. mocoome «MUCHUC» Ocxom:13-Bokrig
«POCA»2008-
280c.-503K3..
JL.2.2 10.C. FOcdun, H.O. Mertannyprus xenes3a 7 SK3EMILISPOB B —M.: UKI[]
ITamkoB ouonmunoreke CTHU «AKxaJIeMKHUTa,
HUTY «MHUCHUC» 2007.— 464 ¢
J1.2.3 HOcpunlO.C.,'mmmens | HoBble npoliecchl HomydeHus 2 3K3eMIuIpa B M.
¢bap6A.A.,ITanikos MeTaa(MeTaJuTyprus xKenesa) 6ubnuoreke CTU Metannyprus, 199
H.®. HUTY «MHUCHUC» 4.-320c
6.1.3 Meroanueckue pa3padoTKu
O06o03Ha4 | ABTOpBI, COCTaBUTEIH 3arnaBue Bubmmorexa W3znmarenscTBO, TOI
eHHe
JIL3.1 N.® KypyHos CocTosiHHE U IEPCTIEKTUBBI M.
,H.A.CaBuyk 6e310MEHHON METaJUTypIUH JKene3a YepmernHdopmarr
us ,2002r.,198c.
6.2. IlepeyeHnb pecypcoB HHGPOPMALMOHHO-TeIeKOMMYHUKALMOHHOM ceTH « AHTepHET)
21 ITpou3BOICTBO KEIE30PYIHOTO KOHIIEHTpATA.
https://www.youtube.com/watch?time_continue=17&v=N3yM1yZglUU&feature=emb_logo
22 [Tpou3BOICTBO OKATHIMIEH.
https://www.youtube.com/watch?time_continue=15&v=j8pkNcuo09E &feature=emb_logo
6.3. IlepevyeHb NPOrpaMMHOro odecneyeHust
1 MicrosoftwWindows,
12 Microsoft Office.
I13 LMS Canvas (npuka3z HUTY «MUCUC» Ne 3870.B. ot 05.06.2018 r. «O npuMeHeHUU B Y4€OHOM MPOIIEcce
SUOCy)
114 MS Teams
6.4. IlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CUCTEM U NPOdecCHOHANbHBIX 023 JAHHBIX
"1 Hayunas snektponnas 6ubnnoreka eLIBRARY https://elibrary.ru/
n2 — Hayunas snekrponnas 6ubnmorexa eLIBRARY https://elibrary.ru/
n3 — TTomHOTEKCTOBBIE IETOBBIC MyOIMKAITMH HHPOPMATreHTCTB U mpecchl 1o 53 oTpacisiM https://polpred.com/news
14 Wuoctpannble 6a3pl qanubix (moctyn ¢ IP agpecos MUCHC):
s — aHanuTHdeckas O6a3a (mHaekchl nutupoBanns) WebofScience https://apps.webotknowledge.com
419 — aHajuTH4YecKas 0a3a (MHIEKCHl MUTUPOBaHUs) Scopus https:// www.scopus.com/
n7 — Haykometpudeckas cucrema InCites https://apps.webofknowledge.com
)4t — Hay4HbIe XypHais! m3natenscta Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
7.1 Aynutopus Ne 308

JlabopaTopusi TeXHU4ECKOIl TEPMOAUHAMUKHN U MEXaHUKH ra3oB
[Tepeuenb ocHOBHOTO 000PYOBaHUS, yIeOHO-HATIISHBIX IIOCOOMI:
KOMIUIEKT y4eOHOoW MeOenu Ha 25 1mocalouHbIX MECT




nepcoHanbHbIi komnbsiotep [I9BM "XOIIEP",
poeKTOp [uist npe3enTanuii EB-460.
[Iporpammuoe obecnieueHue:
MicrosoftwWindows,

MicrosoftOffice,
KasperskyEndpointSecuritypisbusseca.

7.2 Aynurtopus Ne 313

JlaGopaTopust 3IKCTPAKIUU YePHBIX MeTAJJIOB U3 IPUPOTHOTO U TEXHOT€HHOI'0 ChIPbS
[Tepeuenb 0ocHOBHOTO 000PYAOBaHUS, yIEOHO-HATIISHBIX ITOCOOMI:

KOMIUIEKT yueOHo! Mebenn Ha 25 mocalouHbIX MECT,

anextponeub TK.27.1550.3®,

neus Mydensnast «SNOL 7,2/1300,

neus Mydensnast «SNOL 7,2/1100,

yCTaHOBKa IS OTIPEJIeNICHNs] pEaKIIMOHHOM CIOCOOHOCTH METAIIIM30BAHHBIX OKATHIIIEH,
nmabopaTopabie nekTpoHHbIe Bechl EK61001i,

aHaJIM3aToOpP KUCIOPOIa IOPTATHBHEIN MHOTO(YHKIIHOHANEHBIH AKIIM-1-02,
mynsTEMeTpMastech MS 8209,

Tepmometp snekTponHbiit HANNA HI 93530,

HM3MEPUTENb TEMITEPaTyphl HPPOBOH BEICOKOTOUHEIH [T-8,

tepmoMeTp ektporHbiit TM-902C (-50° +1300°C)

7.2 Aynurtopus Ne 306

JlaGopaTopusi MOIeJIMPOBAHNA MeTAJUIYPrudecKuX NpoueccoB U HHGOPMAaLMOHHBIX TeXHOJIOT Hii
[lepeueHb 0CHOBHOTO 000PYIOBaHUS, yIeOHO-HATIISHBIX IIOCOOMI:

KOMIUIEKT yueOHOW MeOernu Ha 25 mocagouHbIX MECT,

pabouas cranrust Core i3-4130 — 4 mir,

pabouas cranuus HP Z420 — 8 i,

npoekTop it npeseHTannit Acer X1111 DLP Projector QSV 1032.

[IporpammHOe oOecnieueHue:

MicrosoftwWindows,

MicrosoftOffice,

KasperskyEndpointSecurity ms 6usneca.

AutoCAD 2020

B momeniennu A1 caMOCTOSTENBHON pab0Thl 00YJAIOIIMXCSl UMEETCS TMOAKIIOUEHUE K ceTH «THTepHeT» u
JIOCTYT B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENIbHYIO CpPEy OPTaHU3aIHH.

8. METOIMYECKHUE YKA3ZAHUSA JUISI OBYYAIOIINUXCA IO U3YYEHUIO M CIHUITIIINHBI

JIist ycriemHoro ocBoeHus TUCHUILIMHBL " Teriopu3rka mojry4eHus: OKMCISHHBIX OKaThIIeH" o0yJaroneMycsi He00X0JUMO:

1. Tlocemats Bce BUIBI 3aHATHH.

2. CBOEBpPEMEHHO 3aperuCTPUPOBATHCS HA PEKOMEH/IOBAaHHBIE 3JIEKTPOHHBIE PECYPCHI.

3. TIpu BO3ZHHUKHOBEHUH JIOOBIX BOIIPOCOB IO COJEPKAHUIO Kypca M OpraHu3aiuy paboThl CBOEBPEMEHHO 00paIiaThes K
MpenoaBaTelto (B Yachl OUYHBIX KOHCYNbTanui, uepe3 MS Teams unmu LMS Canvas).

4. OTueTsl 0 MPaKTHIECKUM paboTaM peKOMEHIYEeTCs BBIIIOJIHATE ¢ ucnoiab3oBanueM MS Office, nomyckaercst BEINOIHAT
B PYKOIIMICHOM BHJIE.

5. AxTHBHO paboTaTh ¢ Hay4HBIMHU Oa3amu B ceTr MIHTEpHeT.

KauecTBeHHOE OCBOEGHHE IMCLMIUIMHBI BO3MOXHO TOJBKO TIIPH CHCTEMAaTHYEeCKOW CaMOCTOSTENbHOW pabore, dYTO

MOJAEP)KUBACTCA CUCTEMON TEKyIIeH aTTeCTalluu.

Jis TOATOTOBKM K KaXIOMy CEMHMHApy 3apaHee BBLIAIOTCS TeMa M BOIPOCH, KOTOpPBIE HEOOXOAMMO MAarucTpaHTam

MOATOTOBUTH J0Ma. CTyIeHTHI TOTOBAT pedeparsl, KacaroIlpecs BOIMPOCOB, pPacCMAaTPUBAEMBIX Ha 3aHATHAX. Pedepatsr

TOTOBSATCS OoJee yriryOJIeHHO O KaXXIOMY BOTIPOCY.IIPH 3TOM KaXKABIH CTYJISHT 3apaHee IpeACTaBiIsIeT Ha IPOBEPKY pedepat

1 TIPE3EHTAINIO K HEMY. A 3aTeM HOCie 0JOOpEHH 3aliIaeT ero Ha MPaKTHYECKOM 3aHSTHH, KaK OBl TIOABOIS UTOT.

Martepwuai Uit HOATOTOBKH IPEACTaBIEH B Y4eOHBIX MocoOusax mo 3toit qucuumiuae B JIL1.1.; J1.1.2; J1.2.1.




